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_ INTRODUCTION 


This paper describing the mining practice at the Pecos mine of the 
American Metal Co. of New Mexico, a subsidiary of the American Metal Co., Léd., is 
one ofa series belng prepared bythe Bureau of Mines on mining methods, practices, 
and costs in the various mining districts of the United States. 


The mine is producing about 18,000 tons per month of zinc~-lead—copper 
ore, chiefly by the square-set and cut-and-fill methods. Costs are given for 
1927, 1928, and 1929, the whole producing life of the mine to date. 


The Pecos mine is situated at Tererro, San Miguel County, northern New 
mexico, in the narrow valley of the upper Pecos River at its junction with Willow 
Creek, as shown in Figure 1. It is 17 miles northeast of Santa Fe, capital of the 
State, and 14 miles north of Glorieta, the nearest station on the main line of the 
Atchison, Topeka and Santa Fe Railway. A standard gage spur 4 1/2 miles long 
connects the main line to the mill at Alamitos, and a 12-mile aerial tramway con- 
nects the mill to the mine. The mine is also served by a good automobile road 
from Pecos, on U. S. Highway 85 (the old Santa Fe Trail) 16 miles down the river. 
The altitude at the mine is 8,000 feet. 


The authors acknowledge the assistance of E. C. Anderson, chief s cacinaes: 
and J. H. Russell, chief accountant, of the Pecos mine, and of BE. D. Gardner, 
mining oe and C. H. Johnson, assistant mining engineer, of the U. S. Bureau 
of Mines. 


me STORY 


The Pecos mine is the only producing metal ide in the district. It 
was first located in the early eighties. Development was carried on intermittent— 
ly until the mine was taken over by the Goodrich-Lockhart Co, in 1916. From 1916 
to 1925 this company did 10,000 feet of development ‘work and 17,000 feet of 
diamond drilling. The American Metal COs, Ltd., aca eee the property in 1925. 


1 - The Bureau of Mines will w elcome reprinting of this paper, provided the 
following footnote acknowledgment i used: "Reprinted from U. S. Bureau of 
Mines Information Circular 6268." 

a= pant he manager, Pecos mine, and one of the consulting engineers, U. S. Bureau 
re) nes. 

$ — Mine superintendent, Pecos mine, and one of the consulting engineers, Ue Se 
Bureau of sale 
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Prior to this time no ore had been produced, except such material as Was taken 
out in the course of develonment work end left on the dum. The unvroductive- 
ness of the mine Was due in large vart to the lack of a »rofitable method of 
treating the comlex ore. 


From early in April, 1926, to the end of that year, an intensive con- 
struction and development program Was carried out to »nrenare the mine for pro- 
duction. This inclufied the construction of a 600-ton selective flotation mill, 
&@ pover plant, two townsites, a l2-mile acrial tramway, a crushing plant, and 
the mine surface plant. A new shaft was sunk to the 400 level; this level was 
equinoed for the main haulage way, and en unver level lmowm as the waste level 
Was prepared to supply waste for all mining above the 400. The principal vart 
of this work was finisned before 1927, at a cost of anvroximately $2,000,000. 
The mill was started in January, 1927. From that time to January, 1930, the 
mine has produced 584,158 tons of ore averaging 16.06 per cent zinc, 3473 per 
cent lead, 1.02 per cent copper, a ounces of silver, and .109 ounce of gold — 
per ton. 


The lead concentrates are miteaes to the smelter of the American 
Smelting and Refining Co. wt El Paso, Tex. The zinc concentrates are shipped 
to the Blackwell zinc Co., Blackwell, Okla., and to the American Zinc and 
Chemical Co., at Langeloth, Pa. | 


GEOLOGY 


The Pecos mine is in the heart of the main mass of the pre—-Cembrian 
rocks of New Mexico. In the neighborhood of the mine, however, the granite 
is exposed only in the canyons of the Pecos River and its tributarv creeks; 
elsewhere 1t is covered by extensive areas of the Megdalena limestone formation 
of Carboniferous age. The pre-Cambrian granite has been intruded by a dark, 
fine-grained diroite. An extensive northeast-southrest shear sone has altered 
the igneous rocks into parallel bands of schist. This zone, which is froma few 
feet to several hundred feet wide, contains rocks of all degrees of metamornhism 
~and varying from acid to basic. The ore bodies sre found in the shear zone, re- 
placing the schist. In only a fcu places have they been found to reach up to 
the bottom of the limestone, and in no crse to extend into it. 


The mineralization consists of 2 mixture of sphalerite, galena, chal- 
copyrite, and pyrite, carryin;: a>. sreciable values in gold and silver, associated 
with the products of metamormhism and alteration, sucn as talc, hornblende, mica, 
and chlorite schist. Near the surface the ore bodies have been oxidized, but 
to only shallow depths. No secondary enrichment is observable. In the’ Evange- 
line cre body, lead appears to increase in pEopereson to zinc as depth is gained, 


PHYSICAL ee eneeee CS OF THE ORE AND WaLL ROCKS 


The ore Peaties have been developed for a length of 2,000 feet and from 
the surface to the 1200 level. They consist of irregular, disconnected, often 
overlapping lenses of. sulphides in the shear zones.. The lenses often pinch out 
abruptly, either horizontally or vertically. Figures 2-a and 2-b illustrate the 
development of the two main ore bodies, the Katydid and the Evangeline, and some 
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Figure 1.— Location of the Pecos mines, New Mexico 


Figure 2b.— Vertical section on A-A (Figure 2a) 
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minor parallel occurrences. Figures 3 and 4 are longitudinal sections of the 
main ore bodies. 


The mineralization sometimes replaces all of the schist, in which 
case the ore body may have diozite foot and hanging walls. In other places 
only certain bands of; the schist are replaced, and both walls may be of schist. 
Some movement aprarently accompanied or followed deposition of the ores, but 
there has been no imortant displacement of the ore bodies. . 


The ore and walls are both generally very loose, and require close 
timbering. The ground in many places runs freely, and serious caves ere likely 
to follow. If any initial movement can be orevented, however, support is not 
difficult, as the ground is neither heavy nor swelling whendry. The presence 
of water makes the ground very difficult to supvort, because of its talc con- 
tent. For. this reason it is eoryaae to provide drainage by developing levels 
below the neo Rene ATC&S 


PROSPECTING AND EXPLORATION. 


Prosjecting by drifting consists of following the vrincipal ore shoots 
along their strike... If the ore body pinches out, an attempt is made to follow 
the most promising of possibly several: sheared zones. This is a matter of great 
difficulty, as the ore occurrences are erratic, and no sure guides to ore are 
known. For this reason ors bodies when once found are sometimes explored by 
driving ahead the sublevel, which constitutes the sill floor of the stopes, con- 
siderably in advance of the main level drift. Following this work the main 
level drift can be placed to much better advantage vith zwspect to turns, wide- 
nings, or pinching of the ore, or to parallel ore bodies. 


The shear zone is crosscut or drilled. at Peedneet intervals. The 
Walls and downward extensions are explored by diamond drilling from underground, 
and extensions along the strike are explored by diamond drilling from the surface. 
An ES bit is used for this work, The valls are also tested for parallel ore 
shoots by deep-hole drilling with Leyner machines and sectional steel. These 
holes are usually between 50 and 100 feet in.length. The steel used is 1 1/4 
inch, hollow round, in 3, 6, and 9 foot lengths. Only two-bit gages are used, 
as this was found more satisfactory than the several that were used originelly. 
The cost of this prospect moe is shorn at the bottom of Table 3. 


Sime zeophyeteal: prospecting has been ‘done, using the high frequency 
equipotential and electromagnetic methods. The results of this work were de—- 
Cidely unfavorable. No ore bodies were found where indicated by the surveys, 
Whereas ore bodies have since been found in areas indicated as barren. 


SAMPLING AND ESTIMATION OF TONNAGE AND GRADE 


_ All aulorescund. openings showing mineralization are samoled by cutting 
channels. This is usually done with a hemmer and moil, although in hard ore a 
compressed—air hitch-cutter may be used. Channels are cut normal to the schistosity 
where vossible, and the length of channel included in individual samples is made 

to correspond with bands of high, medium, or low-grade ore or bands of waste. 
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The grade of ore is generally easily estimeted by inspection, and 
sampling is unnecessary for stoping purposes. Samoling is usually done along 
the boundary lines of each floor of a stope previous to filling. The tonnage 
. produced by each stove is determined by survey and checked by the car tally, 
which first is corrected toagree with the tons milled. Wo record is kept of the 
gerade of ore produced by individual stopes. This cou]d be done only by taking 
grab-samples of cars, which would probably be inaccurate «ith ore of this char- 
acter; it.is believed that all-cher purposes are better served by . the samples 
okeken from ore in place in the stopes. 7 


7 , In diamond drilling a core recovery of about 75 per cent is =, 
ebtained. The sludze is always assayed, but experience shows that sludge assays 
are not reliable. Therefore when the sludge assay shows mineralization the. 

core is split; one half is assayed and the other half is kept for a vermanent 
record. Thizx procedure prevents overlooking of low-grade mineralization in the 
drill cores. All cores are stored in core boxes in a building devoted to that 
purpose, where they are readily available for inspection. 
| Ore reserves are computed from closely svaced vertical t ransverse 
sections. Grade estimates are based on the average of all assays available in 
a given block. No account is taken of probable or possible ore. Therefore the 
ore outline is extended only a short distance into unknown ground. 3 


METHODS OF DEVELOPMENT AND MINING: 


General Development - 


The mine is opened by tro shafts and two adit levels. The main shaft, 
a verticle four-comartment shaft, with levels at 10C0-foot intervals, is midway 
between the Katydid and the Svangeline veins, This shaft has been sunk 50 feet 
below the 1000 level. All ore and waste hoisting is done through this shaft, as 
well as part of the handling of men and supplies, The Fvengeline shaft, 1000 
feet northeast of the main shaft, was sunk by the old company, and all former 
development work was done through it. It is a vertical t:o-compartment sheft, 
and is now used for handling men end sup lies. 


Horizontal develosment worl: consists of crosscuts from the shaft to the 
vein and of drifts along the vein, generaily in tne footwall. Figure 2 illus- 
trates a typical level. Raising consists of chutes end manways from the level 
to.the sill floor of the stopes, cO feet above, and fill raises driven from level 
to level upon starting the initial stope section in a new ore body. 


Usually no effort is made to obtain speed in develooment work, as the 
rate is dependent on the ease of waste or ore disposal. Above stoping sections 
‘development is carried on whenever waste is: needed for stope filling. Lower level 
development denends on the amount of ore or waste that can be hoisted tn the main 
shaft in addition to men, stope ore, and supplies. | 
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Figure 5a.- Plan of main shaft 
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Figure 5b.— Typical shaft round 
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Development Details | a = 
Shaft Sinking | 


The main shaft consists of two 5 oe 5 foot skip cencemtuants. one 4 
by 5 foot sinking compartment, and:one 3 by 5 foot ladder and pipe compartment. 
(fig. 5 a). When the shaft is being sunt the two main skip compartments are 
bulkheaded about 20 feet below the lowest working level, and broken rock is 
allowed to accumulate on the bulkhead. The sinkinz compartment is lagged off 
from the skip and manway commartments from the sutface to the bullchead. A sink~ 
ing bucket and safety crosshead are installed; The bucket‘is of the type with 
bail attached at the top, ani has a capacity of 15 cubic feet. Tro buckets 
are in use, so that shoveling is not ‘intermmted bv hoisting. Broken rock from 
sinking is hoisted to a pocket on the 200 level from vhich it is drawn off for 
stope filling. The bucket is dumped by fastoning . chain, hung from a wall plate, 
into a ring at the bottom of the bucket, and then lowering the bucket which tivs 
it ento a trap door. The latter is hinged toa Meet Dlate so as to swing into 
the shaft et an angle of 40°. 


The shaft round is of the center Y-cut type (fig. 5 b}. The usual 
round consists of 44 holes. From expexience.a large mumber of holes is known 
to give the best results. The rocx is broken smaller, which eliminates block- 
~ holing, and less damage is done to the timber on account of the smaller amount 
“af powder per hole. Because of the loose nature of the pe roan s timber must be . 
kept close to the bottom. 


An 8 -pound jackhammer is used for sinking. The heavy machine has 
been adopted because at times ribs of hard rock are encountered which heretofore 
have required the use of mounted Leyner machines. Drill steel is 1 1/8-inch 
hollow round, lugged for Leyner chuck, | 


Rounds are blasted with tro to agi boxes of 40 per eent or 
@pecial low-freezing gelatin dynamite. Firing 1s done with 10 delays of No. 8 
electric delay blasting caps, using the 440-volt circuit. Connections to the 
bottom are made through several hundred feet of. blasting wire carried on a reel. 
Yor safety the shaft boss keeps the key and the fuse plugs of the switch in his 
pocket. Connections at the bottom are made to tvo lead wires. suspended on stakes — 
Clear of the ground. All black wires are secured to one lead, and the rcd Virus to 
the other. The leads are not connected to the blasting line until the men are | 
ready to ae the shaft. 7 


<< 


During shoveling, drilling, and timbering light is furnished by several 
electric bulbs in a largé reflector.. Before locding starts the light line is 
ea eeonneguee) and raised to avoid possible stray currents from this source. 7 


Usually a G-fect round requires 8 hours for extending pipe lines, ‘@riti<. 
ing, loading, raising the pump, and blasting, 6 hours for timbering, including 
guides and ladders, and 24 hours for shoveling, including lowering the pump. 
Sheveling. is.difficult because the broken rock tends to cement itself, and pick- 


ing is required for each shovelful. 


- 
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Coeur d'Alene lagging, that is, legging hed by cleats on the top and 
bottom of wall and end plates, is used because it strengthens the sets when blas— 
ting is done close to timber. It has of course the advantage of being easily 
renlaced. About 50 gallons of water per mimte is pumped from the shaft in addi- 
tion to the amount hoisted during mucking. Concrete water rings are placed about 
every 100 feet in the shaft. These serve as bearers, as Well as to catch water 
coming down the shaft walls and timber. The water caught on the ring is raised 
to the nearest level above, usually not over 20 or 25 feet, by means of a water 
eductor. This is a device similar to an injector, manne vater under pressure 
as a motive force. | <x | | ae: 


| Air operated displacement pumps are used in the bottom of the shaft. 
The air exhaust. is piped into the water colum, to avoid freezing of the exhaust 
valves and also to eliminate noise. Two pumps are used, and interchanged after 
each round. The one not in service is kept on the first level above the bottom, 
where it is thoroughly inspected as to packing and repairs before. being lovcred agair 
In addition an electric vertical centrifugal pump of larger capacity is kent 
in reserve in case a larger water flow should be encountered. ; 


Drift s and Crosscuts 


Crosscuts from the shaft to the veins are driven 7 by 8 feet in section. 
Haulage drifts are timbered 7 feet high, 5 feet, 4 inches wide at the top, and 5 
feet, 10 inches at the bottom in the clear. Figure 6 a shows the timber drift 
set used. The haulage drifts are usually driven in the ore following the foot- 
wall. A toe-cut round drilled from a vertical column is used din drift work. 
Twelve to 16 holes are drilled for a round, but in the loose ground which gener- 
ally prevails the back holes are not blasted. If necessary,. they can be blasted 
later to make room for timber. This avoids many serious runs or caves. 


All seeiine is done by hand. No regular daily cycle of operations 
has been found possible because of the very irregular nature of the ground. Con- 
sequently the crews on both shifts drill, shovel, or timber, as may be necessary. 


Raises 


From the main haulage drifts cribbed manways and chutes are driven to the 
stope sills about 20 feet above the level, at intervals of 25 to 60 feet, depen- 
ding on the width of the vein. The raises are cribbed with round timber about 
6 inches in diameter (fig. 6 b), forming two compartments each 4 by 4 feet in the 
Clear. Short pony sets are placed over the drift sets where a raise is to be 
started. The pony set caps are long, extending to solid ground at one side of 
the drift. These caps form the sills on which the raise cribbing is placed. 


a, Fill raises from the stope sills to the level above are generally stull- 
ea about 4 by 6 feet in section. Three-inch plank is nailed to one side of the 
center stulls to form a manway. In some.places these raises mst be cribbed, in 
which ¢asé they are larger, with two 4.by 4 foot compartments. 
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“Drilling ee Mo Sees 

Three oe of drills ere ‘emsloved in oe mines, Payne tye drifters. 
are used in drift work and sometimes in stove sills, mounted on 3 1/2-inch bars. 
Heavy jacknammers are used.for shaft sinking and lighter ones.-in the stapes for 
breaking ground. and: sie acest Bop ae are ‘used a raise work 
and in stopes. : : tap? eS 


A repair — for drills : and hose is sear the collar of the main shaft. 
A®drfIll doctor" visits’ all working’ places. daily to attend to minor revairs and 
to keep track of the machines. = 


Three kinds 6f hollow drill steel are used: 1 1/8 inch round.for 
Leyners and shaft~sinkers, l-inch quarter octagonal for stopers, and 7/8-inch . 
hexagonal for. light jackhammers. A single 14° taper cross bit is used for all 
purposes. Starter’bits are 2 1/4 inches in diameter, and gage changés 1/8 inch. 
Length changes are 18 inches for Leyner and jackhammer steel and 12-inches for 
stoper steel. 


During 1929 an average of 360 pieces of drill steel were sharpened 
daily. This ‘was done ea one. drill sharpener Hho enee ass the Veiner ae! and 
two Sere a 


A 3, 990 cubic. foot. ‘per. ‘minute comoressor near the shaft collar supplies 
air at 100 pounds pressure, which is sufficient to maintein a pressure of 85 to. 
95 pounds at the drills. 


Drilling water is pied into all ecaae places. This water is from 
the camp domestic weter line. iw ) | 


Two kinds of aeanoniyes are used -undez ground,. 40 per cent eteeueth 
special low~freezing gelatin and.25 per cent strength straizht gelatin dynamite. 
The main magazine is on the surface, and only enough powder for daily needs is 
kept underground. The nipper on each level has cnerge of the magazine and dis— 
tributes the Powder to the working Places. 


: Number 8 electric delay detonators are used in all wet sil ea: in high .:- 
raises, and in long straight headings. In relatively dry places No. 6 tetryl 

caps are used, vith triple-taped waterproof fuse. About half of the tetryl caps 
are treated with Cap~sealing compound. = 


? 


No stemming is used, and each miner does his ‘own vlasting: 


St oping 


The conditions governing the selection of stoping methods at the Pecos © 
mine are as follows: 


1. The ore shoote are irregular and ‘hot’ eontimuous, pinehing out and 
giving way to others. Sometimes two'to four parallel veins-are separated by only 
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10 to 20 feet of barren, locse schist or blocky diroite. Occasionally the 
paralle] veins can be mined simltaneously, leaving the weste in place, but 
usually-the latter must be mined and gobbed back in the stove when the ore is 
mined. | 


2. As the veins contain many low-grade or barren schist bands and 
diorite intrusions, the mining method adopted must provide for sorting waste 
in order to avoid serious dilution. It is estimated that at least 20 per cent 
of the stoping ground broken is sorted and rejected in the stope as waste. 


Se The method must be such that runs from the walls can be checked | 
quickly. | 


4. It must be possible to prospect the walls at cles intervals for 
parallel ore shoots. 


5. Faulting accompanying or following tne ore deposition has left 
gouge 1 to several feet thick which mst be guarded carefully to prevent runs. 


6. Drainage must be provided before stoning can begin. 


7. The surfece mst be kept intact. The Pecos River, with a normal 
flow of 200 second-feet, parallels the outcrop of the veins at a distance of only 
400 feet, end the dip of the veins is toward the river. Willow Creek, with a 
flow of 20 second-feet, crosses the shesr zone at a right angle at its point of 
greatest width. 


8. The complex ore mst all be milled, and only one class of ore ana 
to be handled. The ore apparently is not harmed for milling purposes by ste 
ing in the stopes after breaking. 


The cut—-and-fill and the square-set-and—fill methods are now used 
about equally, as shown in Table 3, at the end of this paper. The choice be- 
tween them depends on the character of the ore and walls where stoping is started. 
Strong walls and ore favor the cut-and-fill method. Many times, however, it is 
possible or necessary to change from one method to the other after stoping has 
been carried up several floors. 


Pillar mining by underhand stoping similar to that used at the Magma 
mine, Superior, Ariz.,— has been used successfully, with an average cost per ton 


slightly below that of square-setting. However, experience at this mine has 

shown that very close supervision is required when the pillar mining method is 
used. Having such a large unfilled area, the stopes are caved easily in the event 
of a slight misjudgment on the part of miners or bosses, and under such conditions 
ea caved stops is much more expensive to reopen than a filled stope. 


Shrinkage stoping has been vossible in only one stope, near the top 
of the ore body. The ore and walls there were stronger than usual, and: due’ bo 
its position caving would have no serious effect on future cherevsonas 


4 —~ §now, Fred W., Mining Methods and Costs at the Magma Mine, paponrens Arizona; 
Information Circular 6168, Bureau of Mines, 1929, 32 PRs 
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(Walls, dwrite or schist 


As Cribbed chute lined with $-in. plank 
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Figure 7” = Section across vein through cut-and-full stope 
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The inclined cut-nnd-fill metnod has been tried and rejected for sev- 
erel reasons: The tendency of theare and walls to cave end run, with consequent 
flooding of the stone end denger to workmen below; the difficulty of erecting 
stulls, cribs, or bulkheeds on an inclined floor; the lacixs of storage soace for 
waste. These disadvantages offset the saving effected by gravity—-handling of 
Ore and waste on the inclines. 


Horizontal cut-and-fill 


From the main haulage drifts 2-compartment raises are driven l2 feet 
above the back of the drift, and the stone is silled out the full width of the 
ore (fig. 7). Ground conditions as found at this point determine the choice 
between cut—and-fill and square-set methods. The horizontal cut-and-fill is used 
when possible, even though in most cases the ore and walls are so loose that 
many stulls and bulkheads are required. The timber consumption in fact is often 
the same as for square-setting. However, timbering in e square-set stope re- 
quires more skilled labor, and a substantial saving in labor cost is thus effec- 
ted by cut—and-fill stoping. 


The ore bodies are mined out in sections, the length of a section 
depending on the width of the vein and on ground conditions. During the first 
two years of operation, in wide veins, stope sections were from 15 to 60 feet 
long, with 15~foot pillars between. More recent practice, in new wide~vein areas, 
is to cut initial stopes 30 feet long, spaced 100 to 150 feet apart, with ex- 
traction chutes in both ends of the sections. After these initial stopes have 
reached or nearly reached the level above, new sections, usually about 15 feet 
long, are started on one or both sides of them, using the former extraction chif%es 
_for: fill raises. Pillars occur only where two stope blocks come together. 


The stopes are mined uoward by taking successive horizontal, 7-foot cuts 
from hanging to foot wall, following each cut by filling. 


Stope end lines are timbered off from the solid by means of vertical 
gob posts (fig. 6 c), spaced 5 feet apart and laced with lagging. The posts 
are tied back into the fill by means of old cable. 


In narrow veins stopes are silled several hundred feet in length, with 
chutes spaced 30 feet apart. Every other chute is provided with a manway. Fill 
raises are driven in ore 30 or 60 feet apart devending on the width and grade 
of the ore, 


Stopers are used for drilling in stopes where possible, but in many 
places the ground is so loose that it is more satisfactory to drill flat holes 
with jackhammers. Also because of the natureof the gmnd it is necessary to pro- 
vide prompt support for the back, and breaking ground resolves itself into making 
room for timbers, rather than to producing tonnege. Little heavy blasting is 
done, and blasting is not concentrated at the end of the shift, 


Before blasting, a shoveling floor of 2~inch plank is laid on the fill. 
This plank is used again on the next floor, or if broken, for lacing: the aoutside 
of the cribbed raises. All shoveling is done by hand because of the necessity 
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for sorting. 

The cribbed eitraction davon are lined inside with 3inch plank. The 
lining is repaired efter each. cut in the stope, and often requires repair ae 
during a cut, to prevent runs of waste fill. The tops of the chutes are cover- 
ed with grizzlies of round timber svaced about 10 inches anart. 


Back and floor pillars are ieft until all stoping is completed on the 
level below. They are then removed by souare-setting in short sections, usually 
placing two sets along the vein and extending them fromwall to wall. The 
general rule in this work is “ peyeren toward natural outlets. 


As a rule the arifte are: est open permanently, but they are not 
necessarily of standard size... Sometimes drifts which are not. needed are filled’ 
tightly when the stopes are: aos 


Siuare-Set-and-FiN1 Mind ng 


The same general scheme of guarebieas applies to square-setting, ex- 
cept that manways, extraction raises, end gob lines are provided by lacing off 
Square-cuts. Square-sets are of round timber, and are 5 feet square and 6 feet, 

8 inches high, extepting sill floor sets, which are usually 8 feet high (fig. 6 d). 
The caps are stronger than the ties, and are therefore ees normal to the eae 
which is wae direction of maxinom ee a : | 


Waste Filling 


Waste for filling stoves is obtained from development work on the 
levels, prospect workings driven into the walls from the stoves themselves, from 
soreine meeve: or from a » glory hole on the surface. 


A raise from the’ upper level known as. the. waste evel is connected 
to a glory hole at the surface. A bulldozing chamber with a 12-inch grizzly is 
located in the raise about 40 feet above the level. During the last two years, 
however, prospect and development wo-vtcings have furnished. sufficient waste for 
all needs, and the glory hole has not been used. , 


ce ov) tM ransportation 
| Undergraund Haulage 
Rok tracks are of 16—pound rail end 24-inch gage. 


Ore cars are of the rocker—dump ise. having a canvacity of 40 cubic 
feet (figs 8). In development work in waste a side-dump car of 18-cubic-foot | 
capacity’is used (fig. 9). This car is smal, enough to-go on the cage. The | . 
reason for the tise of a side-dump car is connected with future waste haulage. | 
It is foreseen that by the time some of the present levels.are in extensive use 
for waste haulage, many of the drifts Will have squeezed enough to seriously de- 
crease the clearance. Under such conditions the side-dump car will be more con- 
ecokent than* the end-dump type, oe mash Bs Pale as and turned in order SO, 
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Ore pass from 600 
ens 
|__| 700 station’ 
Grizzly, 90-lb. rails, 10 wn. in le 


10-in. cribbing 
16-lb. rail lined 


Size of pocket 10 by 10 feet 
Loading station 
otk e 


60 cu. ft. skip measuring 
Vertical cut gate, operated by air ainsi: — 


| | [1800 station 


Grizzly, 90-lb. rails, 10 in. in clear) 


Ore pass from 800 


Sart ed or Tats 


900 pocket (Same as 700 pocket) 


Figure 10.— Ore pass and shaft pocket arrangement 
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Figure 11.-Assembly of cage, skip, and skip dumping arrangement 
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Figure 12.-Shaft head frome of timber construction 
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_ Storage-battery locomotives are used on the 300, 400, 500, and 600 
levels. Where large tonneges are handled, two batteries are provided. Trammi ng 
is done by hand on new levels until the distance erom the shaft warrants motor. 
haulage. 2 , | a 


 Stope chutes are hnd- operated, of timber construction, with chute. 
boards held in. cleats. | | » ee | , 


er ome 
¢ eek «+ & 
: ‘ . 
° a r) 


Ore totkets’} have been cut at the main shaft on ‘the 500, 700, and.900 
levels. ‘Other levels are served by’ by-pass raises, as shown in Figure 10. The 
pockets’ have a capacity of 300 tons each. Steel grizzlies of 90-pound rail . 
spaced 10 inches apart are ‘placed over the pockets. “_ 


The skip comartments of the main shaft are equipved vith combination 
skips and cages, having the cages hung permanently underneath (fig. 11). The 
Capacity of the skips is 3.5 tons. They are‘opdrated in balance. The rope 
speed for both ore and men hoisting is 720 feet per eae. ak ae capacity 
from the 700 pocket, is about 100 tons per hour. ~ a Sr oe 7 

The main shaft sinking compartment is equipved with a single-drum 
electric hoist with a tope pull of 12,000 pounds. When sinking is not under way. 
this hoist operates a small skip which handles waste from evelopment work. | This 
Waste can be dumped into thé waste rocket above thé. 200° leval or into the surface 
waste. bin, | from Which it. is loaded into cars and, trammed to the dump. : 


Figure 12 ‘shows . the timber headframte ‘of the fodn* shaft. 


' The Evangeline shaft is provided witha singlo-dtum electric hoist of 
7,000 pounds rope pull, operating a single-—deck cage. 


a ‘ 
an 


_ CRUSHING PLANT 


oo 


“The ‘ore bin at the collar of the main’ shaft fas. a seseries of 0p gr: 
From this bin the ore goes to an 18 by 30 inch jaw crusher. After crushing,/ waste 
is sorted on a conveyor belt’ and then the ore goés*to a 10-inch gyratory and 20 
by 54 inch rolls. The resulting l—inch product is taken by a conveyor belt to a 
pe 500-ton storage bin at the tranvay loading station. ‘ ne | | 


ir ths, | ABRTAL TRAWAY || 


‘The aerial tramway structures consist of terminal stations at the mine 
and mill, a control station 4 miles below the mine, 15 tension stations, and 105 
towers, all of steel construction. The track ‘cable ‘on the loaded side “is 1 3/8. 
inch size and on thé light side is 1 inch. The traction rove is 3/4 irich in dia- 
meter. The tramway is operated by a 100—horsepower motor ‘at 500' feet’ ' per minute. 
Using 10—-cubic-foot buckets spaced 350 feet anart the line has a capacity of 50 
tons per hour. The 12 miles of line includes several svans over 4,000 feet long. 
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MINE TRATNAGE 


At’ me an averege of 1,200: gallons of gatee per minute is being 
pumped from the mine. A pumping station on the 500 level contains one 500 - 
gallon per minute centrifugal pump and one 460 gallon per minute vertical - 
plunger displacement pump. These bring water to the surface through an 8&inch 
column. On the 800 level are three 500 gallon per minute centrifugal pumps 
pumping to the surface through another 8-inch colum. One 500 gallon and one 
1,000 gallon per minute centrifugal pump are now being installed on the 1,000 
level. All centrifugel pumps are direct~connected to 440-volt electric motors, 
excepting those on the 1,000, which will be driven by 2,300-volt motors. The 
plunger pump on the 500 level gave much trouble by: wearing out pinion gears, with 
attendant bearing troubles, until = patented form of rope drive was substituted 
for the gears. The rope drive is giving perfect satisfaction. A 250-gallon 
electric-driven piston pump is installed on the 400 level of the Evangeline ~ 
shaft to handle water that can not be drained to the main shaft. None of the 
mine water is acid. 


MINE TIMBER SUPPLY 


The Pecos mine is favorably situated near forests of native white pine, 
fir, and spruce large enough to supply mine requirements for many vears. 


Until recently the round peeled poles, varying from about 5 inches to 
14 inches in top diameter, were hauled in by teams to the timber yard at the © 
collayof jhe Evangeline shaft. The equipment there consists of a swing cut-off 
saw Pina a framing machine. The small poles, averaging about 6 inches in dia- 
meter, are used for round raise cribbing, and any oversupply of such sizes is 
split into half-round lagging. The larger oles, from 8 to 14 inches in diame- 
ter, are framed into square-set or drift timber. Additional lagging is obtained 
by slabbing large poles into 2-inch plant: with round edges. Thus there is no 
waste except the sawdust. : , 


As payment to the Government for stumage, and the contracts for cut- 
fing, pesling, skidding &id hauling are besed on linezr feet for various sizes, 
it. is difficult to maize comparisons on 2 board-foot basis. However, it is esti- 
mated that sized timber would have to be delivered to the mine at $16 per thou- 
sand board feet to compete. with the round timber purchased from the Government. | 


Recently a saw mill has been built in the woods, sna areas closer to 
the mine are now being recut for large saw timber. A sufficient number of teams 
for hauling can no longer be obtained, and large tractors and tractor trailers 
have been purchased. The saw mill, with all mechanical handling equipment will 
deliver tinber to the mine yard at less than $20 per thousand board feet. 


The cost of timber is ‘an important item at this mine. as about oe 


thirds “of the stoping is at present done by square-setting; the haul from the... 
nearest railrcad point would’ be 18 miles. | 
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PER CENT EXTRACTION 


As a rule ore estimetes are onl... aysroximate because of the irregular- 
ity of the ore shoots. However, nearly 100 per cent extraction is made of the 
known ore. Stopes are filled tightly and eny caved stopes can elways be recov- 
ered. The walls are explored thoroughly. for parallel ore shoots.. Low-grade 
areas generally consist of parallel bands of hish=-grade ore and barren waste, 
Which can be sorted. Only in exceotional cases are’ bloci:s of low-grade ore. 
left behind to be mined during periods of nigh metal prices. 


- WAGES, CONTRACT, AtTD BONUS -SYSTENS 


The Wage scale at the Pecos nine, Which has not been eaeee since 
operations started, is as follows: 


Per &=—hour shift 


PIMVOIMEN +s civ se kacewehed » 5.00 

 GMANCTSsa.cet yas se enwe een _ £.50 7 ats 

*" SNovelers...ccsscceseccse © 13080 a cs 

2. “9 WPPSMMEPG en) ices tea abiane.. OeOO “ 

“ Motormen..... Sebutuaieeee, eo0 
Bralemen..........- Seated - 4,00 
CA Or Biase & bras auelreim severe oan 4.00 
Ninpers......... os puaree «~ 3.50 : 
Shaftmen (wet).......0.... 8.00 


| The mine is a considerable distance from other metal mining districts,, 
and about 75 per cent of the labor emjloyved has been developed from Spanish-' — 
Americans who before the opening ‘of the mine lived on small ‘farms in the Pecos 
Valley or in small near-by towns. Records show thet 65 per cent of the miners 
and timbermen have been trained from rew recruits who had never before worked 
in a mine, 
Doo fbout 75 per cent of the development work is done i penemeee. Because 
of. loose ground conditions very few stoves are contracted. Rates per foot depend 
on the size of the opening and on general conditions. No cycle of operations 
can be planned for development work because of the irregular character of the 
ground, and consequently drilling, shoveling, and timbering are:all covered by a 
single contract.’ The contracts are for labor only; the company furnishes ex- 
plosives and all other supplies and equipment. Men on contract work are guaranteet 
at least regular Wages. The company deducts such wages from the contract earnings 
and pays the ‘men théir regular wages. The bal ance of the earnings is paid to the 
contractors, who in turn pay their crews. The amount of such payments is not 
known to the company. However, contractors are usually reliable men who have 
been in the employ of the company for a considerable time, and rarely is any 
dissatisfaction reported regarding the method of payment. 


The average contract price for untimbered drifts is $5 per foot; for 
timbered drifts, $8.50 per foot; for raises, 4 per foot for the first 50 feet, an’ 
$5 per foot for the remainder. 


Contracts are given out by the mine foreman subject to the approval of 
the mine superintendent. . 
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All bosses are paid a2 . bonus based on tons per man-shift. 
VENTILATION — 


Natural ventilation is excellent because of the many openings to the 
surface, and all workings are very cool. No mechanical ventilation is used in 
the mine, with the exception of a fev small fons with canves tubing enmmloyed 
for opening new levels, before connection is made to levels above. Gases from 
blasting are expelled from de2d ends by means of comressed air. 


In the winter months, wnich are extremely cold, air doors are in- 
stalled in many parts of the mine to check air currents end avold frozen air 
and water lines. 


FIRE HAZARDS AND SAFETY METHODS 


The mine is still a relatively shallow one, and several raises lead 
to the surface for use as fire exits. The main shaft and principel mine openings 
are usually wet enough to prevent fire. However, e 6-inch water line has been 
installed at the collar of the shaft and shaft timbers can be flooded in case of 
fire. Water under pressure is available in all workings underground. Hose 
houses have been built at strategic points on the surface so that to or more 
hose lines will reach any point sa une plant. 


Pumpmen and cagers act as “fire guards during tne maveyard shift. Gas 
masks are kept near the collar of the shaft. : 


Recently several men of the underground force received mine rescue 
training from the crew of a Bureau of Mines car, and practically all the men 
on the payroll took the course in first aid. The company hospital is close to 
the mine, and a physician can always be on hand in a very few minutes. If . 
necessary, trained mine rescue crews can be summoned from nearby coal mines. 


, The chief accident hazards are the result of the loose ore and Walls, 
Which require close watching. Safety worl is in charge of the mine foreman and 
underground bosses. A monthly boms is paid to each boss having no lost—time | 
accidents. | | 


A summary of lost-time accidents for the year 1929 follows. The shift 
on which the accident occurs is not counted as lost time, but succeeding days ~ 
are. Men are never returned to work on light duty, but are kevt off until re-_. 
leased by the doctor as fit for their regular work. Fatal and disabling acci- — 
dents are weighted as shown in: the table footnotes. 
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DAILY REPORT OF ESTIMATED COST 


THE AMERICAN METAL COMPANY OF NEW MEXICO - 
TERERAOC, NEW MEXICO 


ee a Ee ET eT 


1Qa___ 


Underground accidents durinz the yer {929 


| ee ee ee ee eee ee eer 1(2) 
Permanent total disability aes Gp eau ree Weare eta ted oa beats 1(2) 
Permanent partial disability............... Lae aes adaiese Soak 1(3) 
Temporary ~- more than 14 days... ccc cerevecceres ceeseier 26 
POMmOrary? =< 7 CO 14 GAYS oie i e0 Sede MO ww OE SEs WG Rae eee ; 1? 
Temporary ~ 1 to 7 GayS...ccccaccccersess see EES eheous ‘gees 107 
Total number lcst time accidents...... ee ee re i 153 
Total men ~ days worked........... Geta 4 erates Dubus oe sesees » 154,445 
Average mumber men employed... ..ccccccceccceccccccvcrces 423 
Total, .GAyS..1 080s %.0us.sss dese ate hie seus iweee ee ere ee 8,742 
Frequency rate per 1,000 shifts worked. seo Stgcothsesansoneaty was ens 0.99 


Severity rate (days lost cer 1,090 hours worked)........ . 7.08 


(1) 2.100 lost days allowed. 


(2) 3850 lost davs allowed. 
(3) 770 lost days allowed. 


Causes of Accidents 


1. Fall of rock or ore from roof or wall....... boda avernaeeae 43 
2. Rock or ore while loading at working place or chute..... 17 
3. Timber or tools.......ccccecceces sarin iia: grads wee meena eta ees 50 
So SOXDLOG1V 68 t5cid sia tian oe4 ewe eidaw cues eyes ee ee 5 
5. Haulage (mine cars or mine ocomot yea) ascces otis seeare es 24 
6. Falling down chute, winze, manway or stope......sceseces ll 
Vs RUM OF OFe TrOM Chutes cecccdanescaeestaseGesecesieass pene 2 
Os Drilling:.ccc. ae ee eee eee Bite risa eaane te aia eee ea eeahe G 5 
9. Nails and splinters...........ccccceeces belopavla ce bak a raver aaa 13 
10. Other causes.......... Sve attach Sa sey ata a ancdt de Se yaa seas tart Baa etree ) 

| TOUVAL iS eceda 153 

ACCOUNTING — 


The accounting system in use at the Pecos mine is the same in most 
respects as that in use at all other eperetene untye of the American Metal Co., 
Ltd. , 


The features of this.system that are of particular importance to the 
management are a daily departmental cost report in detail (fig. 13) and a daily 
estimated profit and loss statement (fig. 14). To complete these reports, after 
the necessary information has been received, requires only a part of one mn!s 
time each day. 


The method of obtaining the information for the daily departmental 
cost revort follows, 
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Labor | 


Daily time sheets are made out. by each. boss” or foreman showing the 
daily rate, hours worked, and totel earnings for the day of all individuals 
under his supervision. Bach individusl's— earnings are distributed by the boss 
or foreman to the proper working Place: and tne tyne of labor performed is also 
penuneecs 


These daily time sheets are received by the timekeeper who vosts the 
earnings to the payrolls and recazitulates the distribution of the labor in 
preparation for the report. <A proportion of administrative and New York office 
labor is also included in the labor oes on the report. 


a _ —7 Supplies 
The warchouse disbursements are recorded on Hrequisition for supplies" 


tickets and must be sizned by e resvonsible man in charge of the job to which 
the supplies are issued, and the working place given for distribution purposes. 


Each day's tickets are priced the same day and delivered by the ware- 
houseman to the office, where a recapitulation of the distribution is made con- 
forming to that made of the labor. 


The proper proportions of all fixed, accrued, and deferred operating 
charges are included in the report so that the costs shown thereon agree with 
the final costs published efter the monthly closing of accounts. There ere’ ex- 
ceptions, of course, in instances where tonnage adjustments are found to ber 
necessary or where some item of expense could not be anticinated. 


Accuracy can not be attained with this systea without the full cooper- 
ation of the supervisdry force. Yor the benefit of the mine foreman and bosses, 
daily reports are ‘Posted ‘showing tons, shifts, tons per shift, cost per ton, and 
grade. 


The amounts from the cost renort which constitute the day's expense 
are carried forward to the profit and loss stetement. The method used in arriv- 
ing at the value of each day!s production for this statement will be described 
in a forthcoming paper on the Pecos mill. 

As an aid to supervision, recording meters have been installed at the 
compressors, pumps, tram line, and saw mill. These records are of great value, | 
showing at «= glance whether onerations have »roceeded according to schedule, or 
have suffered delays heen need SOMES YA Get OM: 

Figure 15 is ean organization: = shoring lines of - ‘authority and 
coordination of departments. | 
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Table 2.-~-Total overatinz costs, including tramway, crusher, mill, 
loading concentrates, and general charges 


: 1927 : 1928 : 1929 :3 years to date 


Tonnage mined... .cecccscsces °162,029 °199,508 $217,121 :578, 658 
Tonnage milled..............2164,874 :201,013 :216,809 :582,696L 
Direct mining cost..........! $ 4.129: $ 4.017: $ 4.898: $ 4.379 
Direct crushing cost........ : 092; -Q60: ° .Q59: | - 069 
Direct tramway cost.........3 2083 - @ AASB: © 342: 354 
Direct milling cost...... a 1.499: . 1.440: 1.212: 1.372 
Direct loading and shizping : : 

(per ton concent rates)....: 298:  —s—-. B57: -189: 247 
General charges (per ton : : : ; 

milled)£...: L177: .813: 868: ~ 936 

Total operating cost per : : 


VON MILL6G s,s s ia swn ears 3 Q 7. eee § 6. a35: $ (e 149 $ 7.169 


1 — Includes 5,500 tons ore a pa pet can per to 1927 

2 ~ General charges include in addition to the ordinary general overhead, all 
insurance premiums, property taxes, proportion of head office expenses, 
legal expenses and cost of smelter representation. 


8224 ~ 18 - 


uo} aed syue0 Ge ynoqe TTe ut ‘sTTeu pue 
‘esuedxe Jewelry requyy *s[004 pue [ee4s ‘Zuyuedreys Tee4s ‘yy pusyoeTq ‘srossexrduoo 
S@ YOUS S{UNODDB peyNqTIzsSTp [Te SEpuToOUT 84809 yuoudoTeAep pues Futdoys 4oerTC —- T 


I. C. 6368 


| "seTOY g = zemM0d euytsuUe sede suTsN ‘eoezIns WoOIZ BEM 4OQzT QTE‘)  BUTLITxp pucuetg 

*seToq 09 - remod Ife. FuTSsn su0Tze4s puncrzie pun WOLF. SBM. 790F G8t‘Gl ZuUtlttap pucuerg 
_ 3 i‘ | 19005 fod 66 °2$ 

sea esuedxe Aueduoo. snq{d eotid qowerquoo 70 4800 [B40], “yee HIl*<e BUTLItzp puowetg 
te Be | "3003 sed g6°TS Te, Oy 

"g00z sod 2) °0$ settddng- *4coz zed o2*T$ zOqeT 48090 4003 OZO'H SUTITTIp eTOy-deeq 

20] ° B: 234°! : se ee ee 9S TET OF, 

eros lsh, 3$sqex00d pues su0t4B4S 

eh a — «- GR*OTT ? 4G°Th ttL°s9:6Te = tte *PupUTS 4seus 

6y°eT § ch*L = =320°S *O/0°OT tel *eT + B2°S =639L°6 f6nC °C «fo csesutm pue sesTey 


O% *ITS : 22 *¢ $ *380°8$: LTA‘ re tly°OT ¢: 16% : 06°13? On TT 3Sgnossord pue syzTag 
 TezoL : Set l[Carg: 16qey: oes Og: Tez, 0, 3 SoTL > LOQBY: 9cB4 O07: ; 


“eT $F 66°C & 2OH°6S: 


"TZ = OT°se = 3h* 


62-Se-lebl saxeek 00203, Ge61 zeoxkx 8 tC~*”:~C~<C:~C~™S 


4003 zed 4809 i‘ el “*aooz aad 4809 


645800 yUueMAOTsAep 4001TC 


betes * 23 OcG * in’ $:GeGG6t: pt” * fe tOT" * Te a oe <8 e4 OL 
~ thee ¢ Teles i: hee tOULeL ? et: oy OL ge gg" 37 SxS T THO pueyze pay 
99°2 .? OLO'H6T * £3°2 206°86: GT° + O° ¢ 2t° 3 Bt° : > 29° <ILTZ pue syes-orends 
26° = gogtte + OL* tgns'h ? GIe ft se* 3 ov Toe} TOT Fete oF Hee OP hTTES poe ePexutzys 


Tl *e$ l3*ole *«t0°2S *l23°Tg: T° c*O0$: 60°0¢? G2e°os : Tr °O$ : . > SOS: "8 T LEE puengng 
704 zOQ : suo4 Woy zed =o <0) sa *"SEA,S: tr. 8 SUSUTN GULL Tas -aequi Bn BR 
9800 ‘G2 362-392-/261: 3800 : :-OTOXG? -LOqUT LT: : : ee : 
“Be~l26T UoPZonpord: . Teyzoy;: 2 sa Trang: LOST : 


- 6261 -re0k 84809 Suydoys OOlTC ° 


‘ 


783800 queudo[Tsaep pus Guy~aoys yoe1Tp Jo Areumng— °¢ eTQul 


~19- 


Sook 


I. C. 6368 


Table 4,—-Pecos mine — extraction costs in units 
of labor, power, and supplies, 1928 and 19329 


Mining methods: Cut and fill,. square-set, pillars, and shrinkage 


ere <))! ee 1928 
Tons hoisted from extraction.......e.e-. sit raauseedeitent. ; 195,685 tons : 169,796 tons 
Labor (man-hours sal ton hoisted from extraction):: 
Breaking... gu ietabarewe eeiecace aie areese cs Noten acne tates : 917 : «774 
Timbering... pe foe's uh atacetee ears Bae aie. eee Rees a8 1.022 : 864 
is 1B 3 be 0g ree Bite oi cs eas geese 4454 : 362 
Lb elo & 0 eee ne eae Dente dade area: Oona eeares 1.015 - : » 865 
Haulage and hoisting... ....e css ccceenee a 592 : 643 
Supervision... epaeeehi seen Senet eee : O71 : 079 
General........... eee ee ee eee a _.631_ : 2092 _ 
7 Totals. ee eae 4.702 : 4.179 
Average tons per man shift —- extraction...: 1.70 3 1.91 
Average tons per man shift - development..: 054 oy 93 
Average tons per man shift - extraction : i : 
End. CEVELOPMONG iiss ecsisiensic.aiete's's Wiese owns’ 1.41 : 1.65 
Power and supplies: | : : 
Explosives (pounds. per ton 25 per sent and: Pas 
40 per cent strength gelatin dynamite).. 073 : 85 
Timber —- linear feet per ton (5 to 16 back: | : 
poles, average 8 inch diameter}.:.......: 3.9 : 2.8 
Total power — in kw. h. per ton extracted.: 11.779 : 8.099 
ALY “COMBTESBO? oo vs oy ees eeese canoes : 6,882 : 5.430 
HOLSUANE soccer eice ees ieee areca 1.302 °° : 0977 
Pumping....... sear gaidetura chareubunte-eaeeeeuals 2.727 3 1.211 
Tramming....... eee ee i 0393 
PAIMDEY LAM NF os ecw sb ees eae act 089° =: — 088 
Other sunplies in per cent of total supn- wf _ 
plies and power...... ere er er eer 36 .54 : 36.07 
Labor per cent of total cost........... ee eee 74.73 : 73.83 
Supplies and power per cent of total cost....... e5° 25.27 : 26.17 
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Table 5.—«Pecos mine - development and prospecting costs 
in units of labor, power, and supplies, 1928 and 1929 


: 1929 : 1928 
Labor (man-hours per foot) : ; 
Sp Bele: 2a er  e wceceeaoners tieasaseeeaeuns 68.7 : 67.1 
Drifts and crosscuts...... cc sccccccvcrcees : 13.0 ; 13.2 
Stations and pockets.......-.cececvcceveeed 53.4 : 77.0 
Raises........ eee Te ee ree ere ee ee 16.3 : 15.7 
Total direct development.: 16.4 : 15.3 
Haulage and hoisting.........scsseccveees ae 3.7 ® 4.3 
POND ING sihive soe cee eee sowed et eee ree 5 Zed : 1.8 
Total all labor......... et 22.4 : 21.4 
Power and supplies : : 
Exvlosives (pounds per foot 25 and 40 per : : 
cent strength gelatin dynamite)...... eee 9.4 : 9.8 
Timber ~ linear feet per foot (drifts, X- : : 
cuts and raises only).......sceeeeeceees : 16.4 : 9.8 
Total power (kw. h. per foot)...... gciiavaarete’ 46.331 ; 39.181 
Air compression........ Ss GoM iewace oe : 28.881 : 27.101 
HO StI 2: ois oe esses s-55s 5% Sis Saaes : 14.608 :; 10.150 
Haulage....... picse lca teraca. tie ew -scayeverecanee : 2.3006 3 1.302 
TIMbEr LYAMINE ss: o:6s:4- 06056 ds wew egos : 536: 628 
Other supplies in per cent of total sup- :; : 
plies and powWer......ccccveccsveccvee seas’ 45.59 ¢ - 45,14 
Labor, per cent of total cost......cccccrceecves as 65.38 : 69 .84 
Supplies and power, per cent of total cost...... ses 34.62 : 30.16 
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The American Metal Company of New Mexico 
Supplement to Daily Report of Estimated,Cost 
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This Month 
i Ge a ae Same Date To-Date 

Tone Milled 
Tons Concentrates Produce! 

Lead 

Zinc 
Value 

Lead 
Total Value 
Less Total Operating Expenses 
Estimated Operating Profit 
Construction and Equipment 
Estimated Net Operating Profit 
Gross Value of Heads 
Recovery 
Zinc 
Lead 
Ratio 


Figure 14.— Daily estimated profit and loss statement 


General Manager 


Cvef Chef Moster Mine Tromwmy Acct & 
Lagineer = Liecfricion Mechonic foreman = Foreman Wbrehouse 
Oman I men 9O men 450 men CO men 10 men 


Shops Crusting — Saw Mill Can 
Pont? linber Framing io Poe Pumps Mointeconce 


Sean ee ay ee ee ea es 
Day Stuf} | Niglt ‘wail 
Night Foremen 
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Figure 15.— Organization chart 


